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Abstract of JP 2000012285 (A) 

PROBLEM TO BE SOLVED: To provide hydrogen 
ion implantation method into a semiconductor or 
metal, in which an ion species of hydrogen is limited 
to one kind, and an ion implantation device by 
bringing an object substrate into contact with plasma, 
applying positive voltage to the object substrate and 
a susceptor, and implanting a hydrogen negative ion 
into the substrate. SOLUTION: Hydrogen gas is 
introduced into a plasma generating chamber 30. A 
first trigger circuit 45 turns on a first switch 40. High 
frequency voltage is applied to a facing electrode 32 
and a susceptor electrode 31, glow discharge is 
conducted between the electrodes, and hydrogen 
plasma is generated. When the first trigger circuit 45 
turns off, the first switch 40 turns off, and plasma 
disappears.; Electrons instantaneously loses energy, 
collision cross section area of electrons to hydrogen 
atoms is remarkably increased, collision of electrons 
against hydrogen is made easy, H- is produced, and 
density of H- is maximized between several 10 u sec 
and 100 msec. After the first trigger circuit turns on, 
when a second trigger circuit 46 turns on, negative 
ions enter the inside of a wafer 58. 
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; \' U ^ A B a & £ £ t> f IITI 4 . 

[0050] [ i (77 x-?mamm 4*>m 
tumrn) ] ia2t«k-5Tiii«Mi*itHB-rs. mmux 

AP 2 9 £^4?-* >^*3 0 iSmffi&WfigtT? X7|g 

3 m^:7N3 3(;:J;-->T5!dt$*l4o y J r7N33 
(i*feK^3 4^J;-5T^^>'>'N'3 0*»^tfijR$ti.S. ¥ 

tf¥MSffi3 1 , 3 2«— ^«mffi3 2 {iiaK3 7 . V 
•yfy^7^X3 8, ffi*|3 9. glX^f y^-4 0 £ 
^LT13. 5 6MHzcD«JSIiS«ii4 1 dSS&Sil 

4 . s JismM i ami h u #eii&4 5 c i -j-c m> 

[00 5 1 ] fffffiti3 1 , 3 2^ffcfr<WMr7°^ 

3 l(:-?-0'<y^7b3 3(«l3 4^LTf-vy 
A3 0tSfir3^x4. yt7h33(4SS42, 
A . 7 f-4 3Sr^LTIE^^rxmig4 4 0IEffitfg^c3 
IE^sW TXWMTfo~?Xn^ TxmUTteZ: 



h y ^HFS&4 6 (c <£ otW:*>'*7t 4 . 

[00 52] 94 $.>ymm38&4 7ii, H 1 , IS2 h 

U ^'IUS&4 5 , 4 6£l3(7)j;a(:- S<50B#HM^ i> -3 

^xvn-5 8tIEO^'^TXfl:J±SrEpjp-rs^2X^ -y 

[00 53 ] 75X74jtf+W!3 0 
*A-T4 . m 1 Ml #E]£&4 5 tfffS 1 X^f -y f-4 0 
y (y^U±%±if5 4 8 ) (rf4. *ffi«ffi3 2 . if 



-ty°?WM3 l ti«JliS*E**eara3*L4o m^'Ci?' 

0**7°7XT^4im3*L4 . IK^iSc 
1 0 e VgScoaiix^;^— **>o. iix^ia3«rft 
J^S^r ^4 9 TO75 X7fiff«®tJ> 4 . 
[0054] II h'J #0S&4 5 ^7 (it.T^'D 5 

0) kSrifc, ^ 1 X4*>y f40 j6>'-IB*x4o T^Xvii: 

VgJS^ftX^^^-m^iilfc^ sec rttSitta*ffi« 

^i64 i b lz j; -)T » H - *i i 0 ftJfeWt^ 
—ffico U- [zfth. 75 X7^4^ft t i S 3t» 

— W'teWX.&V'^ tlO^sec-lOOmsec 
[ 0 0 5 5 ] mi h 'J^mg&4 5A^7h^r^T*^^- 

y fc =5: 4 i -ccoia. x *} m & l < t± . m^jg^'ffisn 

f£T-T4. fill hU^'HISS4 5*^7 (51) L-T*^ 

0S&4 b^Vth (53) „ ^">-5 4l^(Ctt. S iS 
mz2 0 — 2 2 OkVWiEW^M T^^JE^-' VVX WftZ 
EP3D3tLS „ <7X^-i±IEc7)vs'-f TxmJ±^'EPJll3fL7° 
5X7 5 7 * iOfl-f ^ y*i<7xy a - 5 8 (=51 § ^ hti 
4. M3flT r 7xyN-<7)|*ig|5M^< tT-jtA-T4. T 
7X75 7<OjA# il 9(i T /-x;N-5 8 J; 0 t^lvwc, 

>f rxmffii-r<"(=»i^ (^t^ 1 ? 5 5 ) -t4*^m 

[00 56] ^<<,z<k(7)\E\C0TyX-?M7 (±*>±tf*) 
48) ^^fV\ 7JX-?*jA±\T^ ZtlltmLxn-l 
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[00 57] -CrMWMX'UXA -yi-4 0 , 43 tL 
f^l%. ^9^LJ3$9Sti8fcHz~ 1 OkHzJTEP 

[00 58] HffcM 1 ^0±*Ji, 75Xv^*y/^7 

v5Mzmf&t& i) <nxhh« 

[0059] iiTJiSffl&ffljS<osa*ffli^)&*i*i 

fcR£2rv*. 75X7£jj£#Kfc LTte«Mi£75X7 

fc V -f 7 n}£7 5 X7 T t) EiH&flX 5X7 X" fc 

yt^y^-ytz mown J * >mmm £ ? -r $ y x* 

[0060] lMti&M2 (X*;l^— y ^/^(;J;-,t 
^ttS^Atf^lH (NBI: Neutral Beam Injection) ffl* 

(id r^y^x^ ^juiiH^ r^>r-?xa 

ffiJRp P486-492 75X7^ftJC7KS§#.X£2»A 

-t^Zt^zX-oXmm^^^^L lia40V-l 
0 0V<0B8KJEE£» ^y^^^yhSrftS. 75X7 
MM 2r IES t L T ££g L , SoEfifelS^ J: T *«7 5 X 
7££j&-f-S><, X5Xv±fig;ai'HiiJ«iNffit sflStfX 

lS^£^j£LT^J:<75X7£Bitji;s6 

[006 1 ] 77X7St±, WMlZX-iX. I175X 
7Si:3fl275X7St;:#{t£>ix&. Tfi^MSc^ft 

mm-ij&&r&. z\tnt, x.*ns*?—y j ju? bmxti 

tifzWc 1 0 e Vg^KX*7^-VF-Jt^2 X5X7 
[00 62]g275X7SC(l leV-0. leV 

& . Tkm-ft^FcomMftn^-iimzx o-ch- 

[0063] H4 tcilJfe^J 2 £ X *) Mfofftlz^t » x^f. 



c\b&X'%&« 75X7S6 lii^'XAP, Xf-X^itiP 
(H^LSrv*) AP* 3 ^7KS^'x. T/t^'y 

yb64 t77X7l6 lORgtiiT-^Jie 6. ^ 

lX-f -y^6 7 7 4 5-Xy h 6 4(4Mfi 
Smsm^^KtU-tS. Ilfl±77X7i6 

1 X JjX § tlT 7 X7 i; & , 

[0064] 75X7i6 1 ra§PWii&^#2»6 

9!WffcKtt4>*L* . i#tfc«ra*i*Uc«a*iiM-. 

6 9 <7)J1 0 IZWC 1 0 10 0 tf^XgJK^ 

4 iffix ■— ^/s* 1 7 SIKail! § h± § x 

[00 6 5] 75X716 l(i:##:#6 9(:±otiT 
fc4MWS#i*. ±77{ilft7^5^yhtJ:-oT7j<»X5 

X7 ^Ue-r S Sfr8-C& 4 . US 1 75X71 6 8 Bf 

Ji. T7T«ift-f ^-ySr^-rsgP^T-abSo H2X5X 
7M70fcuf^;, ^itcfi^xyN- 7 2^aL-^-9--t 
7°? 7 3#'d56o tW7 3(j:yY7h7 4^t^ 

amaufco^ft. y-v7h7 4(±ig2x-f 7f7 6, 

8Ci-otil7-( 7, !2X-{ vf-7 6 (±03 

[00 66] iE^SW 77fE(iS i 
7kme>&7<M£lZj:-oXm¥lZ®;it>&<, 20keV— 2 

2 0 k e V«Sg«aAi§ ttl»W#^. ^-fS7 
XifflfiEIf&7 8{±X>f 7 6*^y^7tS. X>f -y 
f-7 6^ ^ Wt^t^'7xy^-(i;iEmJ±^^ TX$ix§ 

a» 6 **m * y < a a $ ix -& . is* 1 o h s x 5 
X7<?) tft t >7 x^ - ab s — mz^miz 7K*fl >r * 

y^BEA-C^I.. 7cffi«c077X7T*I.A^fM 
[00 67] 75X716 1 OTWStii:, 7^A^5 

7 1 &&KRi?t>tii> . Nscoffi*«jfm5S-r-«SK-t 

4 i 3 ^rie^iJ fc=ar-5 T V ^ « . PISTOraT'X? x 7WM * 
^fi)c L#€&^ * 75 X7lco4 ] *gPtW ta* h ftsffl 

[0068] -ewnffji^j: a jmfl^a 

7AP*^SAt4. 7 5^<y htioTlftS^ScS 

§ - ^ K«MBi ■£> . i i ~> x %x ipt 5 x? 

^zmU^Kh, it075X7(iiE-f^-y s tfffiS 
^ *?S*tr. «^'^<fi^^-y«44>^v\ ffx 

^-iiK<ti 0 e vmrnhfoh* Ka^tfri) 

[00 69] zl*f$6 9^4«*iB (fi+^'^X-H 
#77) if mi. S2 75X716 8. 7 0 <?)i#Ci) 
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1 eVHT) {4*S#«6 9cr,m.mBiM i Jtk»hZ bifi 

ymm-t h tp&fix wmo&w a- mstt h . 

[0070] OCiifix^- CDH 

^S^Pti^i^T ^fflS^, LTSW£ . 

[007 1 ] Hj5feM2T'kL 8tC<J0^ 
y£MW¥* 2 75X71 7 0 1 yk#R;# 

[0072] IEA*>f77^7 5 6tfel> tl^XA- 

:Jx& v * . i * >f S y VWBk 0MS 7 8 fc: i -a 

•^rxut^t^e^- fcs&flieu \z m A-f s . 

[0073] [HM$J3 (XT-/K-7^l'i'(cJ;^t 
fix^/i^f-^^aW-) ] H5«2S?3cOH£fe#iJ£7B 

7*Aa58 1 — 84t,):o , rjlliifctOTft5. f) 
X7K^fl>M157 1 ttiMC. r5X-?^6 1 
<n*mK£K-W- SrW*|fij^fc*A,WE8 l~84 

8 3. 8 4Pb1(c— ^T[6ifc:[6ld>'3fi8^«FSB36(^-r-&. - 
Hi* 1 **. T¥Stf^*Aiffi7 K±AX7if|J«t 

J±7g&iPFmX'$> h . 

[0074] [ HMf J 4 ( E C R75X711) ] H 
4, i5iS7^^yb75X-7gmo^ 0 
6 t^-ri>tf0i4E CRV-f? Dl77X7ilTJP, § . 

wmMzm^x^h* 

[00 7 5] vy^t-hoys 5X°¥%±Lti~?'f 7\3-$L8 



88^1^ 7°7XvS8 9tdi^\XAP (IItkL^ 

Xfi^yjX-ztiZWi&t&t, TyX-zm.8 9coMWI,z 
\tH)V9 Otf^MZtLt, 3-f;l.9 0(i77X7l8 
9l*lgEW77X-79 1 fc«H&*9 2££-f S. S^iia 

o^jasss t -7 a 9 ummmmm-cDmmx-74 9 o 

ScoSWKJR ( ecr ) ^saji & . % ZX'T 7 x-?mm. 

y°7X~?m8 9cr>pimz^ *r*.y-5>9 3\,z 
<t oTS^tiS'rx^- 9Am^.n^tih „ 75x7 

9 1 fc^x^-9 4<J0^B3&*SE)»-r-6. 7f97, 
IE7^TXfl:M9 8^-fe7°^9 3tcSSK§ixS. ^-f 

[00 76] fo>85 ^7\7^|gt!>-f-|, . 77 

^-y^^i^^^b-^T^xys- 9 4 fc-+f-trT^ 9 
3 5riE«fitC7SWTX-rs. J:tLtcj;oT7K«m-f^-y 
H- ifiS i >7x7N-taAS^i-g>, ^lt'75X7t:l 

m t x v tph . -m l<z±m tTKfgm -f ^ y * { ?± A S ft. 

[00 77] ] H7 tSQIW5 SS^-. -fe 

>-<7 A ijffl tJt X7N° ■/ ^Mfi-f ^-yiS^ffl V ^ t 

h s . ^ j±mmxj n° >y ^ am >f * t r> \ ^x \tm 
l mw-xmzwm s tix v ^ . 

= , rRF77X7XA" 7 Mftl^ *ViB*^<7)Bt* 
JttA'7-y||ft^^y?|#tilL#ttj Proc.BEA 
MS1995TOKYO. ppl91~194 
[0078] 7°7X74^S 100 f*l<7)±:fj tte^M* 
^-y -y M 0 1 4*Kttfe#i4 . ^-y -y M0 1«l 
{SffiSft 1 0 2 £JSTJWI5tegi& ffiSft. rxm 
Ml 0 3t«SK§*Lft. #7AP 1 0 43&^SW^X^ 

ffi*&§fti.<> 75X74^ii o oftmzii.m.?-y<7) 
^•s^iiffi^ i o 6 £mx9\-ffis\m K>m^tii>o zco 

— iSStiV •yfy/t; 7?7107, !U^7f 108 
2rSTi«JtliSmiJSl 0 9t;f#«E^ix4. itJi^^iil o 
9co— sfi(ifiSil!sSft.«.. a-f;n 0 5coffiSiiffi±tt§ft. 
TV^4. 7?X74fKS10 0^"RrlCfJ, ^-teT^ 1 
1 o, l l 1 tfWOtt t>ti%> « Mil 2(4*6^ 

1 1 SSa-aTJWISfcrKR-r*. Wl 12, -f-feT^l 
1 0. ^X7N- 1 1 1 {4. |S2X-f >y^l 14. IEA-f 
rxflliil 1 5^tSic$ft.S. jE7^TX«jS1 1 5 
(4. 2 0 k e V—2 2 0 k e VC0^Jn®x^.;^— £ 
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L f2^yf 108, 1 1 4£H3<7)J; ot£? 4 5 
[0079] r^X-e^M ioo tfO^hSBt^-— 7> l 

1 lififoh* ^figSt-fei^AC s 1 1 8^'JR§S#1 
Ja0wt-^1 1 9tJ;--»T^--7>^J[I^-r^^ 
iuE^T^S. ~fy\ 1 7«lt(iAM7* 5 OViTfj 
O^M 7°5fcffi«yXrt/ 12 1 l±?—y-v hi 0 1 c^TB 
fclfil^-sTRtt^tl.*. b-^1 1 9t«to-CCs*Jp 

SM-ifcUssw^ft^u vxvn 2 i*»6isast^— y 

v M 0 1 eo^H^ft#-fS . 0 0C 

tWXiffiP 1 2 2#&9££*»&|*i9t£Jt£te§|<£ 

Krft^i^So 

[0 0 80] y«y M0 1CIS3 0 0 V— 8 0 0 V 

v-^A^m^t^-^'y M 0 1 CttfUV^. 7 
7Xv±ltil0 0{:7MyAr, ^-t/yxeii; 

M«*J± * Ep JP-T h . t J: -? T #x * 
TtiSKlUW^fcSfc^TWf***^. M^'x (X 
e+H) <ry?°*7X~?tfi%$&tLh<, y°7X~?b^o<r)& 

[0081] MvMOl ^iiftflE**Epfla£ixT 
v ^ *> <b fa&ifx <n 0 ttiS&tfx cojE-i^-y, mitt 
Xe + 4*yW9—¥v ^m&ff 

§11*0! 1 -e^^ i 3 & . * 

-f SV^HSHIS&l 16t:J:-9t, sJgl&n^/t^WN" 
yl'XWS^^^OIt&te^x^- 1 1 1 £IE*EfcA 

-rrx-rSo 

[0082] 105 {cM^t ftJU&T-fl: 

f« < mm vrjxvtpr:* & . ^ras^-tus t 

■?> . -5" LTJS fc'cDfgjKT^ttyJcS t L , 
fi'fsj-VfcSri. 1#tCsOjfifli»tlHW-4ii:fc:J: 

Otl t>7xy\- izjEWW Txmm EMD-rS i i: t 
«t o T SW «t < m 4 * y & «7 x;n - Aj£ x-tz . 
[0083] icO^rSii, f*T"S i i|i(?)Cs^« 
a < a A $ C s £ t =5:im»=5r S> * ^ i: ^ 3 H 

"cnj&tfit>&. im^ywm (@3^>5 1 > 

( s i rtioF&ASih.** 1 , 77 



ff 6 £ f: j6*TS 4 . »«£^*-f TXSig 10 3 A^«^ 
[0 084] H8t*5HBfc«t 07K«ft-f S il 
7L«M*^ S i LT, SOI f^SS-TSfi^ 

teixt. mmzmmtt t . m 1 i 

ftts i o 2 HSfft ( 1 ) . iw=#*a>r *^&aA 

coiMmmiz rnmcn s i Ji^aA^x - in 

(3) . SlWSiSSSJKi^iTtS (4) . 
*o«£ilcfrl*lte!Wf:*j*in*. S *(= ± T tulB^-TLK 
WWBl*K&flJBrT4 (5) . -fwfl. *ffi*Wg-r 
£ ( 6 ) . (I -5 LT SOI S^^f^S^S . 
[0085] 

A-u-y* &A~tz> mizx-o xm%M $ 
mm-f&mizi.-oXH- ^m^miz^m- ^,m^m 



* S o Hi^-M L^v ^>^> b-A ^ffi< f S^Sd <: 5r 
<. 7t*^-r-*^±AT-&SOT' 
x;l~r-y bA>[*]±-rSo 

[0086] z$>tz7?xvm&¥$stzmmm£*>/ 

[HI ] M*^iJ^^SyJ<«iE-f ^-V^S i *7^j\-\,z 
[02] s^JIiSti-sTyKSr^Xv^^L, « 

xmj±£En&[iLs i >7xyN-^7i<«ft-f ^-y^aA-rs 



[H3] m2<r)mi<r>msmv.zmvz. mmmntizm 

tot h 9 A 5 y if t <7 xy s - £JEW u rx mj± t epsd 

[04] ECR75X'7^fflV^ft«fitJ;- 5 tf 
*lS**±{f ^x^n- t=*5Bft-f ^^Sr?±At-S J: 5 l>z 
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l tz^wmm 2 commm 1 s mm^o m mm 0 

[05] ECRr^Xv^&fflv^7cAK5a«^J:^T 
f - * W ^IBfc:at» * ?FM L/7 X 7 £ - # L T ft >f * 
y & ±ff ^xa- tC7K«ft >f * y * a 5 i 3 

[126] ECR75X7ft*ffl^T, ^x^-tTk^ft 

^4««^)BfBiia. 

[H8 ] *»ft-f S i S««±ALT7k«^^fL 
Sig^^Offi^S i £fJW\ ^TLfiS^^s i £KME 
LT SOI aBKtfW-rsISSSrTH. 

7 JUM«1JI 
8SJP 

9 AffitfES 

1 OSSiffi 



l l^tttflfii 
1 2iS33riEI^ 
1 3ffifit 

l 

1 6AP 
1 7tfiP 
18X>J-7M 

1 9«ffi 

2 OAS 

2 1 nTSWiB 
2 2MI1 
2 3SSt^A 
2 4 ^XM- 
2 5+Mr7^ 
2 6 ^WlM 
2 7 fl^flSfr 

2 9#XAP 

3 1 V^y°^V"' 
3 2*fr&JWS 
33yt7 b 
3 4 ffiSfe 



3 5W 

3 6 mm 



3 7 EM 



3877f>^7?X 



3 9ffil£ 



4 OlU^f ^ 



4 i ^ 



4 2 

4 3S2X-I ^ 
4 4iE^W 7Xf 



4 5*1 b »J 
4 612 b U#@]i 

4 9^-y 

5 Oji^T^O 

5 3i^±^D 

54^-y 

5 Si^T^O 
5 

6 175X71 
647^7^yb 

6 7SlX-f *y^ 

6 81177X71 

6 9«*# 

7 0$27°7X7l 

7 1 ikim^ 
7 2 ^X/n- 
7 3+Nz7°^ 
7 4ffi 
7 5 ffittft 
7 6X>f «yf- 

7 7IE^M T^MM 

8 1-847MK 
8 57^4ny 

8 6«iSff 

8 77^f^niS 

8 8ilM 

8 977X71 

9 OXjfr 

9 177X7 



9 2 HSR« 
9 3+Mr7°;? 
9 4^x;\- 

9 5 
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9 6 mmm 

9 7X>f yf 

10 1 h 

10 2 SgS$£!J 
1 0 3flA^ 

1 0 4#XAP 
1 0 3^4 )V 
1 0 6ffi» 

1 0 777fy^'7?X 
1 0 8|glX-f ^ 
10 9 SMISWiS 



1 1 O^NrT^ 
1 1 l^x;\- 
1 1 2ffi 
1 1 3 Jfcffft 
1 1 4Sl2X>f 
1 1 

1 1 6? 4 i>ymmm% 

1 1 7 
1 1 

1 1 9b-^ 
1 2 OA^T 
12 1 JX)V 
1 2 2#Xj#£fjn 
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